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PROBLEM TO BE SOLVED: To obtain the subject antibody containing a part essential for binding to an antigen, useful for 
immunological diagnosis, separation, purification, etc., in good productivity by solubilizing a single-strand Fv antibody 
expressed as an inclusion body in Escherichia coil, and subsequently holding the solubilized antibody. • 
SOLUTION: This method for producing a single-strand Fv antibody comprises binding an antigen (e.g. T3) to bovine 
serum albumin (BSA), etc., immunizing a BALB/c mouse with the bound antigen, fusing the splenic cells of the mouse to 
myeloma cells in the presence of polyethylene glycol, etc., selectively culturing the fused cells in a HAT culture medium, 
cloning the cultured cells, extracting mRNA from the obtained hybridoma capable of producing an anti-T3 antibody, 
producing a cDNA from the mRNA by a conventional method, cloning the cDNA with a primer to select a DNA having the 
H chain V region VH and L chain V region VL of the anti-T3 antibody, inserting the DNA into a vector, transforming 
Escherichia coil with the plasmid, expressing the single-strand Fv antibody as an inclusion body in the Escherichia coil, 
modifying the obtained single-strand Fv antibody and subsequently holding the solubilized antibody. Thus, the objective 
single-strand Fv antibody to which VH and VL are bound through linkers is obtained in good productivity. 
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>&Rgp 130^:WFv*a*i«9W3*. 1 
3*ttFv«i***raHffltoiL"C»!ia*T» 1*MF 




[1**12] *|§SfcJ:- 3 TW*nr.><!: i$JSFv 
tatti%*^$-lti.Ci{Cj:fp. l*lf(Fvtafc£. 

F viKftOW&m. 

(18*13 ] 1 $ISF vtStttf. 125iJ§^ 1 -C^$nS 
fcT 3tKtoV$>Z>mim 1 $fcWI**12 (CIB^cOMii 

i£. 

HXgP 1 3 0ta«rC*Sia*ll*/!:lJfi*12K:f£iS 
©S®£. 

[^©»fflfelttl«] 
[000 1 ] 

[S6W)S-f-2>*rffi#»] *!6f!tt. I*$l/i#©i3& 
ffiCCBflf SfcO-C*5. $<E>(ti*t/<«. ^l®S«:«fcD 
1 *iftF vtS&fc A > >?)\> - V> a >#7 ! j t bX *fc« 

[0002] 

[S£*©JT#] tattB^Mtfl O^MASE^^T- 
rfc***. t©5£talI£©M£fc^i-0-a>SS|i#« 

(.n+mim ttmovrnm im-mmim t& 

*mi&2t\X^Z. *JHH)l*MFvKj*£tt, 01 
fcwT J: ^ KHHOVWI4 L ill© VfcJg* U 

[0 003] 

[&IB#«&LJ:5£T*fi5ig] 1$I8F viatt 

©£3£#&*$8S;*ftTV.5# (P 1 uckthun. 
Biotechnology, 9, 545, 1 99 1^ 

#n) . i>rhfc*jBB©^i/ ^5 x arises 

[0004] 

[0 00 5] H«*gM!tt. *JMKJ:o"C<r>*;l— 

l*ISFvfc&©S3j&j£-C6*. */c* 
IBWtt. *»«KJ:or5/i.'<ni>il*«FvJS# 

«»#&t/tisHsi*ac&*i*ft4i-a. i«fv 
[000 6] teiT«c*#w§*»c»i, < mwrs. 
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[0007] *§m-CWi$tiZ 1 *HF vftftt*. H 
l©<fc5&18&*4>-3. "TWa*. H«ROV«WiL« 

©v^ii*i'j>*-r^5n/ct©r&-&. c©>;> 

*-«. jf*U<«l 0*630. §6K#*L<ttl 
5*»f>2 5©T5^SA^«l^$tv5t©-C*5. Hffl 

ri»rfcj:i». *fc. ';>*-©iBPJ4urB, #tcK 

©<fe©E9!|-C4)J:t>. 
10 [0 00 8] *liW©l*IIFVlS#«^»M{CJ:ot: 
JBBSttifciOfcfcKtt-** * -SB. 1 *MF vtaf* 

©ite^jw^tc seram stfsfca©?- 
o*-# -/*^u-*-. ae^©s^ («¥) ** 
7S#3fca©*-5*-*-. ?§£Mia«-e©ss{© 

fc«t>©jte^?> »0ififBlltt/ln>-C4J^>. 

[00093 *»wtr«. *HM«cJ: -,-c > *;u-y 

a^Kf 5 ^ tbTJHI3*fcl2MiF vR#4SCttKJ: 

20 htiz. aTKKjm*mii*tc3e&-'sHt(t-y *-* 

[00 10] ^JiB«:<i:->r-Oi';i'-i?3>!j<7 r ^ i 

l/C»il/fcl*l*F vfc&£. Wx.BBM&ISi'y- 
©T«S%WC7*-Af t ^>yS*S. £14#l£l,T 

«. fflM^r-y>©K*{c. aaw»</v* l *t>7*- 

30 «K*T*f-a><#feWW*"C*5. 

[0 0 1 1] C©J:^KIT. l#8RFv!a(*B7 + - 

■* > if 3 1* 5 C <b t 5 . 
[00123 -2r. *«W«c*$^-c^HB«:J:orj/* 
-4a^.>i 1*IHF v«[*t**^SS«*75aB. 1 
*ilF vfSfr*^Se*^7^ 5 F if i"^D->% 

fc. l*i8F vfa»£i/ + ^n->©M^T«:fSl-Ct?) 

40 SI/ft»B3lti*ttt4J;l>. IP%. *BMK*"C 
i/ + -;a->i 1 M%F vCt^i^PI^fc^fSt© 

S*©f + -^ci->G r o E S L©fS(c. 
(Dis+^a-y, m«HSP4 7&i'«ffiffl-rSCi 

[0 0 1 3 3 ±^© 2 o© 1 *SIF v5t«c©Sa3§aB. 

£'© J: 5 &tSM%SSI-r staftt?* o -r fe jgfflr # s 
©-CAS. «. «EBt. si^ft 
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[0 0 14] -W**tf5<fc, T3ttM;3-FtNfn 

-?xmm2ftZijiT3tK»tLX. l*ttFvSfitT3 
ta#TTl*s«mShS. C©TT1©EMB. iE*J# 

-mors smmi&im. ^ itcim^otcmm 

X$>^>Xi>£l\ ft*, TTiecoc»r«, 1$SS7-2 
74 0 1 2CCBU<lBttShrC^. 
[0015]-*gpl30tt, -f>*-a-f*>-6 10 

r> *4ia««a*«lW«-rrcc«ftsni:c>* (mm 

Cell, 63, pll49 ( 1990 . #*9!<0Kfiffi 

W^rattSftSSisp 1 3 0*5*4 Lt. lattlF 
vaiSgp 130jR#GPX7*««7n3tiS. COGP 
X7 0ERIB, ^J#^2r«3h*fc©T?a*# % C 

*fc«sBfeLfeS5»Jr*ortJ:i». ft*>\ GPX 

7CCO^ttt, «FM5-3 049 86«i«tCttU<K 

tts*vcc>*. 20 

[0 0 16] 
[0 0 17] 

i-*fSF vf&&*z % form. 

[0 0 1 9] TT Hi, #1117-2 7 40 1 2K!2i&3 
tlX^ZjymicUvXWkLft. ^ftfe^, T3£BS 

^^mifcWWMtticJ: 0 *D 40 
y*trC», taT3^^^n-^;Utai*TT 1 (IgG* 

[0 02 0] RPMI 1 640r^iUclxl 
0 i «©TTl'W^ , ;F- , **&. mRNAffltf]*? 

h TTlA-f^yF-v© 
mRNA«9BlL ^accfiE-pr cDNA«U/t 0 

[0 02 1] COcDNA^ifi^ *U=f5C 

^Utf F^7^7-VHBT3SC <EWS*I4) S 
tfVHFT3SC <B«#*5) 4flil»rPCR (ft 
fr:94'Cl*h 55 # C2#, 7 2'C2fl\ 2 5tf-f* 50 
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JU) tS#OHttV«**3-F-r*DNAIIfr 
JttflNBbfc. HcDNA4»fi<fcU *'Jrr* 
*U**F:/5-rv-VLBT3SC <EJ»*8) & 
tfVLFT3SC (gS?iJ#-^7) *ffl^"CPCR (ft 
#:94'C1#. 55'C2#, 72°C2fl\ 251M* 
Jl) «for, S3fEOLMvm<r3-F-r«DNAK 

[002 2 ] fcte. ±G2«SOiMBDNA«S^L. 
Tx-y>^if*ggj£ (ftfr: 9 4X1^ 6 4°C4 
5h 7*0X0 (L«V««-H«V 
««) =£»^ibT±SB*>;^3?^U^^F^-fv- 
(VLBT3SC. VHFT3 SO &RJOTPCR 
(94'Clfl\ 5 5*C2fl\ 72"C2#, 2 5tfO 
/I/) *ffofc»Bft»ltfe«cPCRjSift»Affl^^*- 
pCRI I U>*hP^*» fc#AU 

> e r m m d n a © » a 3 n fc^ * * - *?# 

[0023]%(C, C<D*^t?$- DNA£F sp I iB 
gl I I-CflWkL. C^pET8c (-//W*>tt) 
(NcoIiML Bluntjei, BamHIfltfl&flR 

[0 02 4] cojr^KiurftUShte^xs Ftcy 
>*-SBfi4«T<D#llr}fA0/Co Tft*)%, 
"SUDNAiUrSCLB 1 <EW#*f8) <t SCLF 

1 (mm^S) £7--JUU JJB^XS F (Ba 
mHIilHbiXho nWb*ffofcfe<D) 5c»Ab, * 

tm^c*amv<oTT i ( i *mf v ) cawsa:^;* 

5FpET8c-TTlscFv*fflRLfc. S/c, p 
E T 8 c — TT 1 scFv^n- FTSTT 1 0— *iS 
F v<o 1 Fr«8KftE&f»9 1 

[002 5 ] iaT 3!aftTT 1 * 

[0026] p E T 8 c - TT 1 scFvS^iiBL 

2 1 (y^x>tt) 5C^EAU, ^U-h8C*l»fc. S 

l^n->^lOml0NZSiicS®U 3 7"C 

r-e&assi/fc. mb. ±ia^«?Si om i * 1 y » 

h^ONZ«MlC«SU. 3 7*Cr^#U/c 0 OD6 6 
0#0. 3£3Lfc£ff (^«IBt&aiRj2«Fffl) ri P 
TG*lmM{CftSJ:5K:8Sail/, §6«12^Hig#b 

[00 2 7 ] ^{C, a*-CMft*ai», 3 0 mM T i 
rs-HCl, 30mM NaCl, pH8r2|slSfe^ 
fc«, 2 0ml CDBNSS(cflaiOft:. 4Kai["C»#4» 

SDS-PAGE(c*Wfc. tS**H2«c* 
To m*P. L/->HiBft©Bl»fifflB^ U->2«^ 

TTlO^OFtw-T. H2*6M6*ftJ:5«c. TT 
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[0028] 0^^-^3>4<f^l0ml02% 
TritonX, lOmM EDTA. pH8CCffif 

[00 2 9] SB, 7iSttB»%ja*"CSi«), 3 OmM 
Tirs-HCl. 30mM NaCl. pH8?2 
HifcofcSL 1 Om 1 ©HiBSKSMOfc. <*K, ®S 
®tgfi#l OMg/mlfcfc^J^^SOmlQSO 
mM Tirs-HCl, 30mM NaCl. pH8 
fcftRU Cft*6M*»*T-^>, 4 OmM Tr 
is-HCl, pH8, lmMDTT«:S*rl/t. 4B# 
Jf«©*»*4 0mM Tris-HCl.pH 
8. 1 mM DTTCcSftLfco E«fC 4 B||g[«±&S 
ttfcjU«©*»t4 0mM Tr is-HCl. pH 
8. ImM DTTfcSaJirSI»ff*4lH»0iBUfc' 
». «M5{C«-«*4 0mM Tris-HCl.pH 
8. 10 OmM NaC 1 <Cg#&*/c. 4B$fflS^> 
^OUShMKU $tT3$iftTT 10-«F vg n a P il 

fc. 

[0 030] JaT3*t#TTl(D-*illF v^o°aCD, T 
3 i (D»^tttt«T©*ftriiSLfc. HP T T 1 <D- 
*MFv«,& (1 Ojig/mL 7y«CB 
ft) htcSffiffcU BSA-C 

«a»L/cT3 («®7 -2 7 4 0 1 2#JS) £2fll*, * 
&CC7 JI># 'J7*^77*- -fe'OSS^ttlA 4 0 5 n m 

[003 1 ] H3fr69!6fr&«fc5K: % TTl£n-h 

«K&a*saw>enfc. cn», TTi<o-*ifiF 

v8 n WT 3 iJS^T&C t*^-f 

[0 0 3 2 ]HJfe^3 tasP 1 30$t{*GPX7©S 
Mi 13WHF v»«^ 5 FOfEK. 

[0 0 3 3 ] RPM I 1 64 0rJg*Ufclxi 0'{S 
<DGPX7/W:/V F-v (JflBe, J. Immuno 

1. Methods, 16 3*. p2 1 7. 1 9 93^ 
#JH) *>6. mRNAiffl+^a^ GPX7'W 
7'J F-v©mRNA*WlU tt6fefcfi£-*Tc DNA 

[0 0 34] ^CC. C©cDNA««±U * "J =f* 
*U**F^-fv-VHBGPX7SC (KW##1 

o) RyvHFGPX7sc vssmm i ) *fflr»r 

PCR 9 4 'CI. 5fl\ 5 4'C2. 5», 7 2 

'C3fl\ 3 0U^*;t>) tfi#OH«V««*3 
-Ff*DNA*fr**ll/fc. faj c DNA^:^ 

3S£U WO*y=f^^U**F^-f^-VLBGP 
X7SC (fSPHHH 2) RtfVLFGPX7SC (E 
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J»J#91 3) 4fflC*tPCR 94°C1. 5, 5 

4'C2. 5fl\ 72'C3fl\ 30tM*AO fctT-oT, 
ttft©L«V««6=i- Fr«DNAKH-**Hlt/fc. 
»fiLftiDNAtt*n**lpUC^X5 Ffc*n-i 

[0 0 3 5 ] #t£. ±EcDNA*»S<!:Ot: % *y=f 
K^7-f7-VHBGPX7 SC (ffi#J## 
10) SC? V HFGPX7SC (E^JH^l 1) fcffll* 
TPCR 94°C2#\ 56°C2$k 72"C2 

10 3 0**^;10 *rfiro-C, R*OH*V«|t3- 
Fr«DNAKfi-£WI(/fe. -7?, 0cDNA£g|M 
it/, t'J^^btf F^7^7-VLBGPX7S 
C (E?J#^1 2) &OTLFGPX7SC <E5W« 
1 3) £ffll>-CPCR (ftfr: 9 4'C2#, 56'C2 
# k 7 2-C2^ 3 0tt--f^) «fot, !S»©U« 
VfWU* n - FT * D N A$r#£fSi§bfc. 
[0 03 6] ±E2«B<Di»»DNA*«£U 
T^-y>yWc«)<DPCR 94'C2#, 56 

*C2£\ 72'C2£\ 3 0-^^^^) ^rtTo/Co 

20 [0 0 3 7 ] 7~-;U£ftfcDNA£F s p I t 

Bgl I I-CflWfcU Ctl£pET8c 
tt) (N.coISML BluntM BamHIffit 

*JB«c?f ofcfeo) fc&ALfc. 
[0038] CQ&StCLXimZtltcZfvZS Fccy 

-SSDNA6DSCLB2 (E^J#-^1 4) <hSCLF2 
(E^JS-^15) *7--^U ±IB^X5F (Xh 
o rMiMunlfflt^To/cfe©) CCjfAU 
ttfc*JWrC0GPX7 (l#«Fv) tafWBS^* 
30 SFpET8c-GPX7scFv*fp«Ute. £/c, 
PET8 c -GPX7 s cFv*53- F*T£GPX7CD 

-#ihf vo i *»igRc;-en*=i- F-r^mK^s^j 
##2tc^-r 0 

[0 0 3 9 ]HttH4 ttep 1 30£B*GPX7(D1 
#S£F vii/t^O^>Gr oESLi(DMl. 

[0 04 0] H6«c*-r*ffiKlJ;0, taffP 13 0ja# 
GPX7<Dl^SaF vt^t^P->Gr oESLiO 
&&m^ ^^-pET-sFv-ES LWmbtc 

[0 04 1]^t. pET-sFv-ESL^f 
40 BL2 1 (^^x>tt) CC^AU. 7*U-h&C^l> 

[00421 SB, 1 ^P->* 1 0m 1 
SSL. 3 7XIT-|ft«S*bfc. SB, ±ffi^#iSl 
0ml*l yi7 F^ONZ^ttCcSMU 3 7°C"C^# 
Uc„ OD6 6 0^0. 3(CjtLAJW («WeM«M 
2«pB) PTG&lmM«c«tSJ:5K:»llDL, 
{C2^r^#L/fc 0 

[0 04 3] ycCC 4 &frClM**««> % 3 0 mM T i 
rs-HCl. 30mM NaCl, pH8-C2@i$fc-? 
50 fett. 2 0mI©^jgjKCCffifflU/c. jB#«-ca#£« 
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(W»tti8» (u->l) <tnJ£ffiS# (u->2) i IH3] H*«2rfT-5te. ^OP^O-^-h 

*ffl^TSDS-PAGE*tf-3/t»**ia5(CiR-f. 1. 2<0»jfeS*S'ria , C**. 

a*, *B1A«^Lte^*^n->Gr oESL, * [04] HitflUtfrofc, pET-sFv-ESL<D 

!^5^^^6^^<fc^«:, ->t^O->Gr oESLi [H5 ] HJSW4*Ctf S D S- PAGE$V<£- 
*^313tf£C 9, pJ^t4il^CCGPX7(Dl* >*5W1B-C**. 
«Fv!S#3WfcttJSnfc. C<DGPX7 0)l*£ftFv$i [04ft] 

*7r*-ifr}IiaUrt:sp 1 3 OtJxfcZVtctt 10 i^lJOgS : 7 3 5&S 
5, GPX7©l#tftFvta#«SP 13 04**r* EPJ®9 : 88 
Ci^Sh/c. IS<0^:2*IS 

[0 1 1 *mi<D 1 #«F vtt#0«a*^t8KHr BMOffiH : c DN A to mRN A 

t>i. mm 

[H2] HJfc#12t?lf^ SDS-PAGE©'**.-* *8t^O->« : ^-/^U F- vTT 1 

ATC CCA GAC ATT CAG CTG ACC CAG TCP CCA ACC ACC ATG CTT GCA TCT 48 
Met Ala Asp lie Gin Leu Thr Gin Ser Pro Thr Thr Met Val Ala Ser 
15 10 15 

CCC GGG GAG AAG ATC ACT ATC ACC TGC ACT GCC ACC TCA AGT ATA ACT 96 
Pro Gly Glu Lys He Thr lie Thr Cys Ser Ala Ser Ser Ser He Ser 

20 25 30 

TCC AAT TAC TTG CAT TGG TAT CAG CAG AAG OCA OCA TTC TCC CCT AAA 144 
Ser Asn Tyr Leu His Trp Tyr Gin Gin Lys Pro Gly Phe Ser Pro Lys 

35 40 45 

CTC TTC ATT TAT AGG AGA TGC AAT CTG GCT TCT GGT CTC CCA ACT OGC 192 
Leu Leu lie Tyr Arq Tyr Ser Asn Leu Ala Ser Gly Val Pro Thr Arg 

50 55 60 

TTC ACT GGC AGT GGG TCT GGG ACC TCT TAC TCT CTC ACA ATT GGC ACC 240 
Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr lie Gly Thr 
65 70 75 80 

ATG GAC GCT GAA GAT GTT GCC ACT TAC TAC TGC CAG CAG GGT AGT ACT 288 
Met Glu Ala Glu Asp Val Ala Thr Tyr Tyr Cys Gin Gin Gly Ser Ser 

85 90 95 

ATA CCG CTC ACG TTC GCT GCT GGG ACC AAG CTC GAG ATC GCT GGC 0GT 336 
He Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu He Gly Gly Gly 

100 105 110 

GGC TCG GGC GGT GGT GGG TGG GCT GGC GGC GGA TGC GAG CTC AAG CTG 384 
Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Lys Leu 

115 120 125 

CAG GAG TCT GGG GGA GGC TTA CTG AAG CTT GGC GGG TCC CTG AAA CTC 432 
Glu Glu Ser Gly Gly Gly Leu Val Lys Leu Gly ay Ser Leu Lys Leu 

130 135 140 

TCC TGT GAA GCC TCT GGA TTC ACT TTC ACT ACT TAT TAC ATG TCT TCG 480 
Ser Cys Glu Ala Ser Gly Phe Thr Phe Ser Ser Tyr Tyr Met Ser Trp 
145 150 155 160 

CTT CGC CAG ACT CCA GAG AAG AGG CTG CAG TTG GTC GCA GCC ATT AAT 528 
Val Arq Gin Thr Pro Glu Lys Arq Leu Glu Leu Val Ala Ala He Asn 
165 170 175 



(6) 1$P3¥9-2 20 09 2 
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ACT AAT OCT CGT ACC ACC TAC TAT TCA GAC ACT CTC AAC GQC CCA TTC 576 
Ser Asn Gly Gly Thr Thr Tyr Tyr Ser Asp Thr Val Lys Gly Arq Hie 

180 185 190 

ACC ATC TCC AGA GAC MT GCC AAC AAC ACC CTG TAC CTG CAA ATG ACC 624 
Thr lie Ser Arq Asp Asn Ala Lys Asn Thr Leu Tyr Leu Gin Met Ser 

195 200 205 

ACT CTG AAG TCT GAG GAC ACA GCC TTG TAT TAC TGT CCA AGC CCG CTC 672 
Ser Leu Lys Ser Glu Asp Thr Ala Leu Tyr Tyr Cys Ala Ser Pro Val 

210 215 220 

TCC TAT TAT TAC CTC TAT GTC ATG TAC TAC TGG GGC CAA GGG ACC ACG 720 
Ser Tyr Tyr Tyr Leu Tyr Val Met Tyr Tyr Trp Gly Gin Gly Thr Thr 
225 230 235 240 

GTC ACC GTC TCC TCA 735 
Val Thr Val Ser Ser 
245 

mp}<D&2 : 7 2 O&g tiffil<D@M : c D N A to mRNA 

mm 



«<Z)ft: 2#iff * #@i*D->«:/Wyy F-7GPX7 

mi 

GAG CTC CTC CTC ACC CAG TCT CCA GCA TTC ATA TCT GCA TCT CCA OOG 48 
Glu Leu Val Leu Thr Gin Ser Pro Ala Leu lie Ser Ala Ser Pro Gly 
15 10 15 

GAG AAG CTC ACC ATG ACC TGC AAT GTC AGC TCA ACT GTT ACT TCC ATG 96 
Glu Lys Val Thr Met Thr Cys Asn Val Ser Ser Ser Val Thr Ser Met 

20 25 30 

TAT TGG TAC CAG CAG AAG CCA GGA TCC TCC OCC AAA CCC TGG ATT TAT 144 
Tyr Trp Tyr Gin Gin Lys Pro Gly Ser Ser Pro Lys Pro Trp He Tyr 

35 40 45 

CTC ACA TCC AAC CTG OCT TCT GCA GTC CCT OCT CCC TCC ACT GGC ACT 192 
Leu Thr Ser Asn Leu Ala Ser Gly Val Pro Pro Arq Ser Ser Gly Ser 

50 55 60 

GGG TCT GGG ACC ACT TAC TCT CTC ACA ATC AGC ACC TTG GAG OCT GAA 240 
Gly Ser Gly Thr Thr Tyr Ser Leu Thr He Ser Ser Leu Glu Ala Glu 
65 70 75 80 

OVT GCT GCC ACT TAT TAC TGC CAG CAG TGG ACT ACT AAC CCG CTC ACG 288 
Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Thr Asn Pro Leu Thr 

85 90 95 

TTC GGT OCT GGG ACC AAG CTC GAG CTG GGT GCC GCT GGC TCG GGC GGT 336 
Fhr Gly Ala Gly Thr Lys Leu Glu Leu Gly Gly Gly Gly Ser Gly Gly 

100 105 110 

GGT GGG TCG GGT GGC GGC OCA TCG GAC GTC CAA TTG CAG CAG TCT CCA 384 
Gly Gly Ser Gly Gly Gly Gly Ser Asp Val Gin Leu Gin Gin Ser Gly 

115 120 125 

CCT GAA CTG GTG AAG CCT GGG GCT TCA CTG AAG ATA CCC TGC AAG GCT 432 
Pro Glu Leu Val Lys Pro Gly Ala Ser Val Lys He Pro Cys Lys Ala 

130 135 140 

TCA GGA TAC ACA TTC ACT GAC TAC AAC ATG GAC TGC GTG AAG CAG AGC 480 
Ser Gly Tyr Thr Phe Thr Asp Tyr Asn Met Asp Trp Val Lys Gin Ser 
145 150 155 160 



I23*JCDg£ : 1 5 



HWDfiS : 2 9 



: 5 



(7) 

GAG TOG ATT CGA GAT ATT AAT TCT CAT ACT 
Glu Trp Tie Gly Asp lie Asn Ser His Ser 
170 175 
CAA AAC TTC AAC GAC AAC GCC ATA TTG ACT 
Gin Lys Phe Lys Asp Lys Ala lie Leu Thr 

185 190 
ACA GCC TAC ATG GAG CTC CGC AGC CTG ACA 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr 

200 205 
TAT TAT TGT CCA ACA ACC TAC TAT CTG TAC 
Tyr Tyr Cys Ala Arq Thr Tyr Tyr Val Tyr 

215 220 
TCC COC CAA GCC ACC ACT CTC ACA CTC TCC 
trp Gly Gin Gly Thr Thr Leu The Val Ser 
230 235 

* rtfnt>- : 
&}<DWM : *<-f* F 



Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
15 10 15 

* miomm : fkmm £/£dna 

mi 

GCGGCCGCGG ATCCCAGGTC AAGCTGCAG 29 

★ 



-220092 



11 

CAT GGA AAC AGC CTT 
His Gly Lys Ser Leu 
165 

OCT ATT ATC TAC AAC 
Gly He He Tyr Asn 
180 

GAT AAG TCC TCC AGC 
Asp Lys Ser Ser Ser 
195 

CAC CAC ACT GCA CTC 
Glu Asp Thr Ala Val 
210 

CAC TTC TTT GAC TAC 
Wis Phe Phe Asp Tyr 
225 



12 

OCT 528 
Gy 

CTA 576 
Val 

TCT 624 
Ser 

GGC '672 
Gy 

TCA 720 

Ser 

240 



mi 

CACTGGCAGA GGAGTACTAT TTCTAGAATG CA 



32 



mi<D&Z : 2 6 



IffcDffc : -*S8 

ACGTATCCGC ACACATTCAC CTGACC 
KflRDfiS : 3 2 



26 



r#n5>-:iBiRtt 

mi 

OCaGCTTCG AGCTCTAGCG CCGOCGCCTA GG 
: 8 

mi<D&$ : 4 8 

ratios : wm 
40 m<o& : -im 



32 



: 9 

mi<D&2 : 4 8 



: 1 0 



TCCAGATCGG tggcggtggc TCGGGCGCTG CTGGCTCGCG TQGCGGCG 48 

F#oy- :E»« 

GATCCGCCGC CACCCGACCC ACCACCGCGC GAGCCAC0GC CACCGATC 48 

50 ratlOfiS : 3 2 



13 

mm : -#w 



CCAGATCTCA CCTCGTGATC ACCCACACTC CA 

S^iJ#^ : 1 1 
mi<Dg>2 : 3 4 



TCCTCTGCAG TTACTMCAC TCTCCCCTCT TGAA 
: 1 2 



mi 



W&HD&i : 3 4 



: 1 5 
fflPl<D&2 : 6 0 



32 



(8) «fHM*9-2 2 0 09 2 

14 

CACGTCMTT CGACCTCCAG CTGCACCACT CTQG 34 
1E*J#^ : 1 3 
B2?J<D:63 : 3 0 



/5GGCTTCTCG ACACAATCCC TGCOCACAAT 
ie^J#^ : 1 4 
34 ie?iJcD^$ : 6 0 



TCGAGCTGGG TGGCGGTGGC TCGGGCGCTC GTGGGTCGGG T0XG0CCGA TCGGACCTCC 60 

h#as>-:iI«K 

MTTGGACGT CCGATCCGCC GCCttXCGAC CCACCACCGC CCGAGCCACC QCCACCCAGC 60 



30 



[HI] 




VL 



VH 




CH3] 



0.5 
0.4 



C 03 



» 0.2 

JO 

CD 



0.1 



[05] 
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